Postmeiotic development of pollen surface layers requires two Arabidopsis ABCG-type transporters.
Two Arabidopsis ABC transporters, ABCG1 and ABCG16, are expressed in the tapetal layer, specifically after postmeiotic microspore release, and play important roles in pollen surface development. The male gametophytic cells of terrestrial plants, the pollen grains, travel far before fertilization, and thus require strong protective layers, which take the form of a pollen coat and a pollen wall. The protective surface structures are generated by the tapetum, the tissue surrounding the developing gametophytes. Many ABC transporters, including Arabidopsis thaliana ABCG1 and ABCG16, have been shown to play essential roles in the development of such protective layers. However, the details of the mechanism of their function remain to be clarified. In this study, we show that ABCG1 and ABCG16 are localized at the plasma membrane of tapetal cells, specifically after postmeiotic microspore release, and play critical roles in the postmeiotic stages of male gametophyte development. Consistent with this stage-specific expression, the abcg1 abcg16 double knockout mutant exhibited defects in pollen development after postmeiotic microspore release; their microspores lacked intact nexine and intine layers, exhibited defects in pollen mitosis I, displayed ectopic deposits of arabinogalactan proteins, failed to complete cytokinesis, and lacked sperm cells. Interestingly, the double mutant exhibited abnormalities in the internal structures of tapetal cells, too; the storage organelles of tapetal cells, tapetosomes and elaioplasts, were morphologically altered. Thus, this work reveals that the lack of ABCG1 and ABCG16 at the tapetal cell membrane causes a broad range of defects in pollen, as well as in tapetal cells themselves. Furthermore, these results suggest that normal pollen surface development is necessary for normal development of the pollen cytoplasm.